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In the claim g- 

1. 


(Original) a packing cartridge for use in a packing bore of a plunger-type pump, 
wherein the packing bore has a generally cylindrical interior wall and a seat, the pacldng 
cartridge comprising: 

a. a generaUy-cylindrical sleeve having an outer cylindrical profile adapted to be at least 
partially positioned in the packing bore; 

b. a first abutment ring positioned in the sleeve; 

c. a second abutment ring positioned in the sleeve and co^xially spaced apart from the 
first abutment ring; 

d. telescoping structures operatively positioned between the first abutment ring and the 
second abutment ring; and 

e. a retaining ring operatively positioned between the telescoping structures to retain the 
telescoping structures together. 

2. (Original) The pacldng cartridge according to Claim 1, wherein the telescoping 
structures and the retaining ring allow for squeezing of the first abutment ring and the 
second abutment ring co-axially closer to one another after positioning the packing 
cartridge in the packing bore. 

3. (Original) The packing cartridge according to Claim 2, wherein the telescoping 
structures have at least sufficient overlapping travel to allow for the expected crushing of 
packing during the operation of a plunger though the packing cartridge. 

4. (Original) The packing cartridge according to Claim 2, further comprising: a spring 
operatively positioned between the first abutment ring and the second abutment ring. 

5. (Original) The packing cartridge according to Claim 4, wherein the telescoping 
structures have at least sufficient overlapping travel to help maintain the first abutment 
ring and second abutment ring in substantial co-axial alignment while the spring is 
anywhere between a substantially relaxed condition and a substantially compressed 
condition. 
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6. (Original) The packing cartridge acconJing to Claim 1, wherein the sleeve further 
comprises a first portion and a second sleeve portion, and wherein the telescoping 
structures are operatively positioned between the first and second sleeve portions. 

7. (Original) The packing cartridge according to Claim 6, wherein the first sleeve 
portion has a first sleeve portion adapted to be positioned in at least a portion of the 
packing bore; and the second sleeve portion has at least a portion thereof telescopically 
positioned in at least a portion of the first sleeve portion. 

8. (Original) The packing cartridge according to Claim 6, wherein the first abutment 
ring is operatively connected to the first sleeve portion and the second abutment ring is 
operatively connected to the second sleeve portion. 

9. (Original) The packing cartridge according to Claim 6, wherein the first abutment 
ring is integrally formed with the first sleeve portion and the second abutment ring is 
integrally formed with the second sleeve portion. 

10. (Original) The packing cartridge according to Claim 6, further comprising a spacer 
ring operatively positioned to cover the overlapping travel of the telescoping structures 
between the first and second sleeve portions. 

11. (Original) The packing cartridge according to Qaiml, wherein the telescoping 
structures are operatively positioned between the sleeve and one of the first and second 


12. (Original) The packing cartridge according to Claim U, wherein the other one of 
the first and second abutment rings is integrally formed with the sleeve. 

13. (Original) The packing cartridge according to Claim 1, wherein the retaining ring 
comprises a resilient ring adapted to be positioned in a groove in one of the telescoping 
structures, whereby the resilient ring frictionally engages the other telescoping structure 
to resist separation of the telescoping structures. 
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14. (Original) The packing cartridge according to Claim 1, wherein the retaining ring 
comprises a snap ring adapted to be snapped in axially overlapping grooves in each of the 
telescoping structures, whereby the snap ring engages the grooves to resist separation of 
the telescoping structures. 

15. (Original) A packing cartridge according to Claim 1, further comprising: packing 
positioned between the first abutment ring and the second abutment ring. 

16. (Original) The packing cartridge according to Claim 15, wherein the packing 
further comprising a plurality of packing elements. 

17. (Original) The packing cartridge according to Claim 16, wherein at least one 
packing spacer is positioned between any two of the plurality of packing elements. 

18. (Original) The packing cartridge according to Chum 1, further comprising: 

a. a structure forming a circumferential pressure-ring groove; and 

b. a pressure ring positioned in the pressure-ring groove, the pressure ring having at 
least one smaller external dimension than an internal dimension of the pressure-ring 
groove, whereby at least one clearance is provided between the pressure-ring groove 
and the pressure ring. 

19. (Original) The packing cartridge according to Claim 1 8, wherein the pressure ring 
has a slightly smaller internal diameter than the outside diameter of a plunger, which 
provides a tight interference fit of the pressure ring on the plunger. 

20. (Original) The packing cartridge according to Claim 19, wherein the pressure ring 
has an inwardly facing surface with a low coefficient of friction. 

21. (Original) The packing cartridge according to Claim 19, wherein the pressure ring 
has a relatively thin wall thickness to allow for expansion of the pressure ring over the 
diameter of the plunger. 
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22. 


!1S 


(Original) The packing cartridge according to Claim 18, wherein a sealing ring i 
positioned adjacent the clearance between the pressure-ring groove and the pressure ring 
to reduce seepage around the clearance. 

23. (Original) The packing cartridge according to Claim 18, wherein the difference 
between the external dimension of the pressure ring and the internal dimension of the 
pressure-ring groove is at least sufficient for forming a small fluid reservoir. 

24. (Original) The packing cartridge according to Claim 23, wherein the difference 
between the external dimension of the pressure ring and the internal dimension of the 
pressure-ring groove is at least 0.01 inch. 

25. (Original) The packing cartridge according to Claim 24, wherein the pressure ring 
has a smaller O.D. than an LD. of the pressure-ring groove. 

26. (Original) The packing cartridge according to Claim 24, wherein the pressure ring 
has a smaller width man a width of the pressure-ring groove. 

27. (Original) The packing cartridge according to Claim 24, wherein the pressure ring 
has both a smaller OD. than an IX). of the pressure groove and a smaller width than a 
width of the pressuring-ring groove. 

28. (Original) The packing cartridge according to Claim 24, wherein the pressure ring 
is at least partially formed of a plastic. 

29. (Original) The packing cartridge according to Claim 28, wherein the plastic is a 
fluorocarbon. 

30. (Original) The packing cartridge according to Claim 18, wherein the structure 
forming the pressure-ring retaining groove is a portion of me first abutment ring or the 
second abutment ring. 
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3 1 . (Original) The packing cartridge according to Claim 18, wherein the structure 
forming the pressure-ring retaining groove is a portion of the first sleeve portion or 
second sleeve portion. 

32. (Original) The packing cartridge according to Claim 1 8, wherein the structure 
forming the pressure-ring retaining groove is a housing ring adapted to be positioned 
between the first and second abutment rings. 

33. (Original) A packing cartridge for use in a packing bore of a plunger-type pump, 
wherein the packing bore has a generally cylindrical interior wall and a seat, the packing 
cartridge comprising: 

a. a generally-cylindrical sleeve having an outer cylindrical profile adapted to be at least 
partially positioned in the packing bore; 

b. a first abutment ring positioned in the sleeve; 

c. a second abutment ring positioned in the sleeve and co-axially spaced apart from the 
first abutment ring; 

d. a means for telescoping operatively positioned between the first abutment ring and 
the second abutment ring; and 

e. a means for axially retaining the means for telescoping together. 

34. (Original) The packing cartridge according to Claim 33, wherein the means for 
telescoping and the means for axially retaining allow for squeezing of the first abutment 
ring and the second abutment ring co-axially closer to one another after positioning the 
packing cartridge in the packing bore. 

35. (Original) The packing cartridge according to Claim 34, wherein me means for 
telescoping has at least sufficient overlapping travel to allow for the expected crushing of 
packing during the operation of a plunger though the packing cartridge. 

36. (Original) The packing cartridge according to Claim 34, further comprising: a 
spring means operatively positioned between the first abutment ring and the second 
abutment ring. 


RESPONSE TO OFFICE ACTION OF SEPTEMBER 12, 2005 - Page 6 

PAGE 9/24 * RCVD AT 10/11/2005 5:19:54 PM [Eastern Dayflght Time] * SVR:USPTO-EFXRF-6/25 * DNIS:2738300 * CSID:214 220 W45 s DURATION (mn«s):05-24 


10/11/05 16:22 FAX 214 220 0445 


CRDTSINGER & BOOTH 


©010 


Application No.: 10/79&,<593 

Date of Amendment October 11,2005 

Date of Office Action: September 1 2, 2005 

37. (Original) The packing cartridge according to Claim 36, wherein the means for 
telescoping has at least sufficient overlapping travel to help maintain the first abutment 
ring and second abutment ring in substantial co-axial alignment while the spring is 
anywhere between a substantially relaxed condition and a substantially compressed 
condition. 

38. (Original) The packing cartridge according to Claim 33, wherein the sleeve further 
comprises a first portion and a second sleeve portion, and wherein the means for 
telesooping is operatively positioned between the first and second sleeve portions. 

39. (Original) The packing cartridge according to Claim 38, wherein the means for 
telescoping comprises: the first sleeve portion having a first sleeve portion adapted to be 
positioned in at least a portion of the packing bore; and the second sleeve portion having 
at least a portion thereof telescopically positioned in at least a portion of the first sleeve 
portion. 

40. (Original) The packing cartridge according to Claim 38, wherein the first abutment 
ring is operatively connected to the first sleeve portion and the second abutment ring is 
operatively connected to the second sleeve portion. 

41. (Original) The packing cartridge according to Claim 38, wherein the first abutment 
ring is integrally formed with the first sleeve portion and the second abutment ring is 
integrally formed with the second sleeve portion. 

42. (Original) The packing cartridge according to Claim 38, further comprising a spacer 
ring operatively positioned to cover the overlapping travel of the means for telescoping. 

43. (Original) The packing cartridge according to Claim 33, wherein the means for 
telescoping is operatively positioned between the sleeve and one of the first and second 
abutment rings 

44. (Original) The packing cartridge according to Claim 43, wherein the other one of 
the first and second abutment rings is integrally formed with the sleeve. 
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45. (Original) The packing cartridge according to Claim 33, wherein the means for 
axially retaining comprises: 

a. a retaining groove and a receiving groove cooperatively positioned in the means for 
telescoping; and 

b. a snap ring positioned in the retaining groove for snapping into the receiving groove, 
whereby when the snap ring in the retaining groove is moved axially into alignment 
with the receiving groove, the snap ring snaps into the receiving groove and resists 
separation of the means for telescoping. 

46. (Original) The packing cartridge according to Claim 33, wherein the means for 
axially retaining comprises: 

a. a retaining groove and an interference surface cooperatively positioned in the means 
for telescoping; and 

b. a resilient ring positioned in the retaining groove for frictionally engaging the 
interference surface, whereby when the resilient ring in the retaining groove is moved 
axially against the interference surface, the resilient ring frictionally engages the 
interference surface and resists separation of the means for telescoping. 

47. (Original) A packing cartridge according to Claim 33, further comprising: packing 
positioned between the first abutment ring and the second abutment ring. 

48. (Original) The packing cartridge according to Claim 47, wherein the packing 
further comprising a plurality of packing elements. 

49. (Original) The packing cartridge according to Claim 48, wherein at least one 
packing spacer is positioned between any two of the plurality of packing elements. 

50. (Original) The packing cartridge according to Claim 33, further comprismg: 

a. a structure forming a circumferential pressure-ring groove; and 

b. a pressure ring positioned in the pressure-ring groove, the pressure ring having at 
least one smaller external dimension than an internal dimension of the pressure-ring 
groove, whereby at least one clearance is provided between the pressure-ring groove 
and the pressure ring. 
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(Original) The packing cartridge according to Claim 50, wherein the pressure ring 
has a slightly smaller internal diameter than the outside diameter of a plunger, which 
provides a tight interference fit of the pressure ring on die plunger. 

(Original) The packing cartridge according to Claim 51, wherein the pressure ring 
has an inwardly facing surfece with a low coefficient of friction. 

(Original) The packing cartridge according to Claim 51, wherein the pressure ring 
has a relatively thin wall thickness to allow fox expansion of the pressure ring over the 
diameter of the plunger. 


54. (Original) The packing cartridge according to Claim 50, wherein a sealing ring is 
positioned adjacent the clearance between the pressure-ring groove and the pressure ring 
to reduce seepage around the clearance. 

55. (Original) The packing cartridge according to Claim 50, wherein the difference 
between the external dimension of the pressure ring and the internal dimension of the 
pressure-ring groove is at least sufficient for forming a small fluid reservoir. 

56. (Original) The packing cartridge according to Claim 56, wherein the difference 
between the external dimension of the pressure ring and the internal dimension of die 
pressure-ring groove is at least 0.0 1 inch. 

57. (Original) The packing cartridge according to Claim 56, wherein the pressure ring 
has a smaller O JX than an IX). of die pressure-ring groove. 

58. (Original) The packing cartridge according to Claim 56, wherein the pressure ring 
has a smaller width than a width of die pressure-ring groove. 

59. (Original) The packing cartridge according to Claim 56, wherein the pressure ring 
has both a smaller O JJ. than an LD. of the pressure groove and a smaller width than a 
width of the pressuring-ring groove. 
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(Original) The packing cartridge according to Claim 56, wherein the pressure ring 
is at least partially formed of a plastic. 

(Original) The packing cartridge according to Claim 60, wherein the plastic is a 
fluorocarbotn. 


(Original) The packing cartridge according to Claim 50, wherein the structure 
forming the pressure-ring retaining groove is a portion of the first abutment ring or the 
second abutment ring. 

(Original) The packing cartridge according to Claim 50, wherein the structure 
forming the pressure-ring retaining groove is a portion of the first sleeve portion or 
second sleeve portion. 

(Original) The packing cartridge according to Claim 50, wherein the structure 
forming the pressure-rim> retaining groove is a housing ring adapted to be positioned 
between the first and second abutment rings. 

(Original) A packing cartridge for use in a packing bore of a plunger-type pump, 
wherein the packing bore has a generally cylindrical interior wall and a seat, the packing 
cartridge comprising: 

a. a first element comprising: 

i. a First sleeve portion adapted to be positioned in at least a portion of the 
packing bore; and 

ii. a first abutment ring positioned to extend inwardly and substantially 
circmnferenrially relative to the first sleeve portion; and 

b. a second element comprising: 

i. a second sleeve portion having at least a portion thereof telescopically 
positioned m at least a portion of the first sleeve portion; and 

ii. a second abutment ring positioned to extend inwardly and substantially 
circumferentialry relative to the second sleeve portion. 
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66. (Original) The packing cartridge according to Claim 65, further comprising a spacer 
ring operatively positioned to cover the overlapping travel of the first and second sleeve 
portions. 

67. (Original) The packing cartridge according to Claim 65, wherein the telescoping 
structures and the means for axially retaining allow for squeezing of the first abutment 
ring and the second abutment ring co-axially closer to one another after positioning the 
packing cartridge in the packing bore. 

68. (Original) The packing cartridge according to Claim 65, further comprising: a 
spring operatively positioned between the first abutment ring and the second abutment 
ring. 

69. (Original) The packing cartridge according to Claim 68, wherein the telescoping 
structures and the means for axially retaining allow for squeezing of the first abutment 
ring and the second abutment ring co-axially closer to one another after positioning the 
packing cartridge in the packing bore. 

70. (Original) The packing cartridge according to Claim 69, wherein the telescoping 
first and second sleeve portions have at least sufficient overlapping travel to help 
maintain the first abutmentring and second abutment ring in substantial co-axial 
alignment while the spring is anywhere between a substantially relaxed condition and a 
substantially compressed condition. 

71. (Original) A packing cartridge according to Claim, 65, further comprising: a means 
for axially retaining the first and second sleeve portions together. 

72. (Original) The packing cartridge according to Claim 71, wherein the means for 
axially retaining comprises: 

a. a retaining groove and a receiving groove cooperatively positioned in the first and 
second sleeve portions; and 

b. a snap ring positioned in the retaining groove for snapping into the receiving groove, 
whereby when the snap ring in the retaining groove is moved axially into alignment 
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with the receiving groove, the snap ring snaps into the receiving groove and resists 
separation of the first and second sleeve portions. 

73. (Original) The packing cartridge according to Claim 71, wherein the means for 
axially retaining comprises: 

a. a retaining groove and an interference surface cooperatively positioned between the 
first and second sleeve portions; and 

b. a resilient ring positioned in the retaining groove for fractionally engaging the 
interference surface, whereby when the resilient ring in the retaining groove is moved 
axially against the interference surface, the resilient ring fiictionally engages the 
interference surface and resists separation of the first and second sleeve portions. 

74. (Original) The packing cartridge according to Claim 71, further comprising a spacer 
ring operatively positioned to cover the overlapping travel of the first and second sleeve 
portions. 

75. (Original) The packing cartridge according to Claim 71, wherein the telescoping 
structures and the means for axially retaining allow for squeezing of the first abutment 
ring and the second abutment ring co^axialry closer to one another after positioning the 
packing cartridge in the packing bore. 

76. (Original) The packing cartridge according to Claim 71, further comprising: a 
spring operatively positioned between the first abutment ring and the second abutment 
ring. 

i 

77. (Original) The packing cartridge according to Claim 76, wherein the telescoping 
structures and the means for axially retaining allow for squeezing of the first abutment 
ring and the second abutment ring co-axially closer to one another after positioning the 
packing cartridge in the packing bore. 

78. (Original) The packing cartridge according to Claim 76, wherein the telescoping 
first and second sleeve portions have at least sufficient overlapping travel to help 
maintain the first abutment ring and second abutment ring in substantial co-axial 
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alignment while the spring is anywhere between a substantially relaxed condition and a 
substantially compressed condition. 

79. (Original) A packing cartridge according to Claim 71, further comprising: packing 
positioned between the first abutment ring and the second abutment ring. 

80. (Original) The packing cartridge according to Claim 79, wherein the packing 
further comprising a plurality of packing elements. 

8 1 . (Original) The packing cartridge according to Claim 80, wherein at least one 
packing spacer is positioned between any two of the plurality of packing elements. 

82. (Original) The packing cartridge according to Claim 71, wherein the first abutment 
ring is integrally formed with the first sleeve portion and the second abutment ring is 
integrally formed with the second sleeve, portion. 

83. (Original) The packing cartridge according to Claim 65, further comprising at least 
one gap extending at least partially circnnnferentially of the first or second abutment ring 
to be positioned in contact with the seat of the packing bore, whereby the gap provides a 
lip for engaging and assisting in the pulling of the packing cartridge away from the seat 
and out of the interior wall of the packing bore. 

84. (Original) The packing cartridge according to Claim 65, further comprising: 

a. a structure forming a circumferential pressure-ring groove; and 

b. a pressure ring positioned in the pressure-ring groove, the pressure ring having at 
least one smaller external dimension than an internal dimension of the pressure-ring 
groove, whereby at least one clearance is provided between the pressure-ring groove 
and the pressure ring. 

85. (Original) The packing cartridge according to Claim 84, wherein the pressure ring 
has a slightly smaller internal diameter than the outside diameter of a plunger, which 
provides a tight interference fit of the pressure ring on the plunger. 


RESPONSE TO OFFICE ACTION OF SEPTEMBER 12, 2005 - Page 13 


PAGE 1824 1 RCVDAT 10111/2005 5:19:54 PM [Eastern Daylight Time] 1 SVRiUSPTO-EFXRF-6/25 * DN^:2738!K)0 * CSID:214 220 0445 * DURATION (mnvss):0S-24 


10/11/05 16:23 FAX 214 220 0445 


CRUT SINGER & BOOTH 


12)017 


Application No.: 1 0/798,693 

Date of Amendment: October 11,2005 

Date of Office Action: September 12, 2005 

86. (Original) The packing cartridge according to Claim 85, wherein the pressure ring 
has an inwardly facing surface with a low coefficient of friction. 

87. (Original) The packing cartridge according to Claim 85, wherein the pressure ring 
has a relatively thin wall thickness to allow for expansion of the pressure ring over the 
diameter of the plunger. 

88. (Original) The packing cartridge according to Claim 84, wherein a sealing ring is 
positioned adjacent the clearance between the pressure-ring groove and the pressure ring 
to reduce seepage around the clearance. 

89. (Original) The packing cartridge according to Claim 84, wherein the difference 
between the external dimension of the pressure ring and the internal dimension of the 
pressure-ring groove is at least sufficient for forming a small fluid reservoir. 

90. (Original) The packing cartridge according to Claim 90, wherein the difference 
between the external dimension of the pressure ring and the internal dimension of the 
pressure-ring groove is at least 0.01 inch, 

91. (Original) The packing cartridge according to Claim 90, wherein the pressure ring 
has a sm al l er O.D. than an I.D. of the pressure-ring groove. 

92. (Original) The packing cartridge according to Claim 90, wherein the pressure ring 
has a smaller width than a width of the pressure-ring groove. 

93. (Original) The packing cartridge according to Claim 90, wherein the pressure ring 
has both a smaller OD. than an ID. of the pressure groove and a smaller width than a 
width of the pressuring-ring groove. 

94. (Original) The packing cartridge according to Claim 90, wherein the pressure ring 
is at least partially formed of a plastic. 
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94. (Original) The packing cartridge according to Claim 90, wherein the pressure ring 
is at least partially formed of a plastic. 


95. (Original) The packing cartridge according to Claim 94, wherein the plastic is a 
fluorocarbon. 

96. (Original) The packing cartridge according to Claim 84, wherein the structure 
forming the pressure-ring retaining groove is a portion of the first abutment ring or the 
second abutment ring. 

97. (Original) The packing cartridge according to Claim 84, wherein the structure 
forming the pressure-ring retaining groove is a portion of the first sleeve portion or 
second sleeve portion. 

98. (Original) The packing cartridge according to Claim 84, wherein the structure 
forming the pressure-ring retaining groove is a housing ring adapted to be positioned 
between the first and second abutment rings. 

99. (Original) A packing cartridge for use in a packing bore of a plunger-type pump, 
wherein the packing bore has a generally cylindrical interior wall and a seat, the packing 
cartridge comprising: 

a. a sleeve adapted to be at least partially inserted into the packing bore; 

b. a structure forming a circumferential pressure-ring groove; and 

c. a pressure ring positioned in the pressure-ring groove, the pressure ring having at 
least one smaller external dimension than an internal dimension of the pressure-ring 
groove, whereby at least one clearance is provided between the pressure-ring groove 
and the pressure ring. 

1 00. (Original) The packing cartridge according to Claim 99, wherein the pressure ring 
has a slightly smaller internal diameter than the outside diameter of a plunger, which 
provides a tight interference fit of the pressure ring on the plunger. 
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101. (Original) The packing cartridge according to Claim 100, wherein the pressure ring 
has an inwardly feeing surface with a low coefficient of friction. 

102. (Original) The packing cartridge according to Claim 100, wherein the pressure ring 
has a relatively thin wall thickness to allow for expansion of the pressure ring over the 
diameter of the plunger. 

1 03 . (Original) The packing cartridge according to Claim 99, wherein a sealing ring is 
positioned adjacent the clearance between the pressure-ring groove and the pressure ring 
to reduce seepage around the clearance. 

104. (Original) The packing cartridge according to Claim 99, wherein the difference 
between the external dimension of the pressure ring and the internal dimension of the 
pressure-ring groove is at least sufficient for forming a small fluid reservoir. 

1 05 . (Original) The packing cartridge according to Claim 1 05, wherein the difference 
between the external dirnension of the pressure ring and the internal dimension of the 
pressure-ring groove is at least 0.01 inch, 

106. (Original) The packing cartridge according to Claim 105, wherein the pressure ring 
has a smaller OJD. than an LD. of the pressure-ring groove. 

107. (Original) The packing cartridge according to Claim 105, wherein the pressure ring 
has a smaller width than a width of the pressure-ring groove. 

108. (Original) The packing cartridge according to Claim 105, wherein the pressure ring 
has both a smaller OJD. than an ID. of the pressure groove and a smaller width than a 
width of the pressuring-ring groove. 

109. (Original) The packing cartridge according to Claim 105, wherein the pressure ring 
is at least partially formed of a plastic. 
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110. (Original) The packing cartridge according to Claim 1 09, wherein the plastic is a 
fluorocarbon. 


111. (Original) The packing cartridge according to Claim 99, further comprising: 

a. a first abutment ring positioned in the sleeve; 

b. a second abutment ring positioned in the sleeve and co-axially spaced apart from the 
first abutment ring; 

c. a means for telescoping operatively positioned between the first abutment ring and 
the second abutment ring to allow for squeezing of the first abutment ring and the 
second abutment ring co-axially closer to one another; and 

d. a means for axially retaining the means for telescoping together. 

1 12. (Original) The packing cartridge according to Claim 1 10, wherein the structure 
forming the pressure-ring retaining groove is a portion of the first abutment ring or the 
second abutment ring. 


113. (Original) The packing cartridge according to Claim 110, wherein the structure 
forming the pressure-ring retaining groove is a housing ring adapted to be positioned 
between the first and second abutment rings. 

1 14. (Original) The packing cartridge according to Claim 99, wherein the structure 
forming the pressure-ring retaining groove is a portion of the sleeve. 

1 15. (Original) A method of using the packing cartridge according to any one of Claims 
1, 33, 65, and 99 in a packing bore of a plunger-type pump, the method comprising the 
steps of: 

a. inserting the packing cartridge at least partially into the packing bore; and 

b. releasably securing the packing cartridge in the packing bore. 

1 16. (Original) The method according to Claim 1 15, further comprising the step of, prior 
to inserting the packing cartridge, clearing the packing bore. 
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1 17. (Original) The method according to Claim 1 15, further comprising the step of, prior 
to inserting the packing cartridge, inserting a plunger through the packing cartridge. 

1 1 8. (Original) The method according to Claim 86, further comprising the step of, after 
inserting the packing cartridge, inserting a plunger through the packing cartridge. 

119. (Original) The method according to Claim U5, wherein the step of releasably 
securing the packing cartridge in the packing bore farther comprises the steps of: 

a. positioning one end of the packing cartridge against the seat of the packing bore; and 

b. tightening a threaded connector to secure a gland over the packing cartridge and 
capture the packing cartridge in the packing bore. 

120. (Original) The method according to Claim 1 15, further comprising the steps of: 

a. unsecuring the packing cartridge in the pacldng bore; 

b. removing the packing cartridge out of the packing bore; 

c. inserting a similar, replacement packing cartridge into the packing bore; and 

d. securing the replacement packing cartridge in the packing bore. 


12 1 . (Original) A plunger-type pump having the packing cartridge according to any one 
of Claims 1, 33, 65, and 99 positioned in a packing bore of the pump. 

122. (Original) A method of pumping a fluid from a low-pressure fluid source to a high- 
pressure fluid outlet with the plunger-type fluid pump according to Claim 121, the 
method comprising the steps of: 

a. connecting the low-pressure fluid source to a suction port of the pump; 

b. connecting the high-pressure fluid outlet to a discharge port of the pump; and 

c. reciprocating the plunger in the packing cartridge and the plunger bore to pump fluid 
from the low-pressure fluid source to the high-pressure fluid outlet 
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123. (Original) A packing element for use in a packing bore of a plunger-type pump, 
wherein the packing bore has a generally cylindrical interior wall and a seat, the packing 
element comprising: 

a. a housing forming a circumferential pressure-ring groove; and ' 

b. a pressure ring positioned in the pressure-ring groove, the pressure ring having at 
least one smaller external dimension than an internal dimension of the pressure-ring 
groove, whereby at least one clearance is provided between the pressure-ring groove 
and the pressure ring. 

124. (Original) The packing cartridge according to Claim 123, wherein the pressure ring 
has a slightly smaller internal diameter than the outside diameter of a plunger, which 
provides a tight interference fit of the pressure ring on the plunger. 

125. (Original) The packing cartridge according to Claim 124, wherein the pressure ring 
has an inwardly facing surface with a low coefficient of friction. 

126. (Original) The packing cartridge according to Claim 124, wherein the pressure ring 
has a relatively thin wall thickness to allow for expansion of the pressure ring over the 
diameter of the plunger. 

127. (Original) The packing cartridge according to Claim 69, wherein the telescoping 
first and second sleeve portions have at least sufficient overlapping travel to help 
maintain the first abutment ring and second abutment ring in substantial coaxial 
alignment while the spring is anywhere between a substantially relaxed condition and a 
substantially compressed condition. 

128. (Original) A packing cartridge according to Claim 65, further comprising a means 
for axially retaining the first and second sleeve portions together. 
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1 29. (Original) The packing cartridge according to Claim 128, wherein the means for 
axially retaining comprises: 

a, a retaining groove and a receiving groove cooperatively positioned in the first and second 
sleeve portions; and 

b. a snap ring positioned in the retaining groove for snapping into the receiving groove, 
whereby when the snap ring in the retaining groove is moved axially into alignment with 
the receiving groove, the snap ring snaps into the receiving groove and resists separation 
of the first and second sleeve portions. 


130. (Original) The packing cartridge according to Claim 128, wherein the means for 
axially retaining comprises: 

a. a retaining groove and an interference surface cooperatively positioned between the first 
and second sleeve portions; and 

b. a resilient ring positioned in the retaining groove for frictionaUy engaging the 
interference surface, whereby when the resilient ring in the retaining groove is moved 
axially against the interference surface, the resilient ring frictionaUy engages the 
interference surface and resists separation of the first and second sleeve portions. 

131. (Original) The packing cartridge according to Claim 128, further comprising a 
spacer ring operatively positioned to cover the overlapping travel of the first and second 
sleeve portions. 
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